Introduction
The Supporting Figures and Table provide Figure 3d ). Circles mark locations of ice-core records. Color-coding of the circles depicts the maximum lagged correlation coefficient of modeled local SAT with SAT over the convection area (black cross in Weddell Sea). Lower panels show time series of modeled SAT anomalies at selected ice-core sites (red) together with the SAT anomaly over the convection region (black). Note different y-axis scaling for red lines. Westerly 500-hPa wind speed. g,h) Sea-surface height (SSH). Bold gray lines depict the long-term mean westerly wind speed (u-component) at 10 m height (a-d) and at the 500 hPa level (e,f) as an indication for the location of the westerlies, and in (g,h) the long-term mean sea-surface height as a deviation from the global mean; see y-axis scaling on right. In (g,h) the long-term mean location of the ACC is indicated by a black "bullseye". Figure S4 a) Water-stable-isotope record (δ 18 O) from the North Greenland Ice Core Project (NGRIP) with Greenland Interstadial (GI) labels and timing according to Rasmussen et al. [2014] . b) Antarctic Temperature Stack (ATS) based on stacked water-stable-isotope records (δ 18 O and δD) from six Antarctic ice cores: EPICA Dome C, EPICA Dronning Maud Land (EDML), Vostok, Talos Dome, and Dome Fuji as published in Parrenin et al. [2013] , to which we have added borehole-calibrated δ 18 O-based temperatures from the WAIS Divide core [WAIS Divide Project Members, 2015] . Temperature is expressed as an anomaly with respect to the past millennium. The Antarctic Isotope Maxima (AIMs) are labeled following the nomenclature in EPICA Community Members [2006] . Note how warming phases of AIMs coincide with Greenland Stadials (grey shading) and cooling phase of AIMs coincide with Greenland Interstadials. The records span Marine Isotope Stage 3 with the time axis is in thousand of years before 1950 AD, on the Antarctic Ice Core Chronology 2012 (AICC2012; Veres et al., [2013] ). Note that the Greenland temperature variations of ~5-16°C [Kindler et al., 2014] are much larger than the Antarctic temperature variations. Table S1 . Summary of the annual mean heat-flux anomalies in the 50-70°S zonal band during the stage 1 active Southern Ocean (SO) deep convection (blue shading in Figure  2 ) and during the stage 2 maximum in Antarctic warming (red shading in Figure 2 
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